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ABSTRACT 


Objectives: 

1. To study expression of HER-2/neu in lesions of uterine cervix by immunohistochemistry. 

2. To correlate expression of HER-2/neu with histological type, grade and stage of cervical malignancy. 

Methods: Total 50 cases were included during the period from October 2013 to October 2015. Immunohistochemical studies 
were done on formalin-fixed paraffin embedded tissue blocks with HER-2/neu antibody. 

Results: Out of fifty cases, 10 cases (20%) of adenocarcinoma (ADC), 1 case (2%) of adenosquamous carcinoma, 4 cases 
(8%) of CIN, 3 cases (6%) of chronic cervicitis, 2 cases (4%) of chronic cervicitis with squamous metaplasia, 30 cases (60%) 
of squamous cell carcinoma of cervix (SCO). And It Amongst 9 cases of poorly differentiated SCO cases, 2 cases showed In- 
positivity, 2 cases showed 2+ positivity, 1 case showed 3+ positivity. Out of 16 cases of moderately differentiated SCO, 4 cases 
showed 1+ positivity, 4 cases showed 2+ positivity, 2 cases showed 3+ positivity. Among 5 cases of well differentiated SCO, 2 
cases showed 1+ positivity. Out of 10 cases of adenocarcinoma of cervix, 2 cases of well differentiated adenocarcinoma showed 
1+ positivity. Each 2 cases of moderately differentiated adenocarcinoma showed 1+ and 2+ positivity. Cervical carcinoma cases 
with involvement of lymph node and parametrium showed stronger HER-2/neu staining. 

Conclusion: Higher HER-2/neu expression was noted in malignant lesion as compared to benign lesions. Stronger HER-2/neu 
expression was noted among higher stage tumors and those with parametrial and lymph node involvement. 
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INTRODUCTION 

According to the global cancer statistics for 2012, cervical 
cancer is the fourth most common cancer affecting women 
worldwide and it is also the fourth most common cause of 
cancer death in women worldwide. Almost 70% of the global 
burden falls in areas with lower levels of development and 
more than one fifth of all new cases are diagnosed in In¬ 
dia. 111 Carcinoma cervix is one of the common malignancy 
in women in India with an incidence of 9 to 44 per 100,000 
women! 21 Current treatment is failing to cure locally ad¬ 
vanced disease. Therefore next step in treatment is testing 
of molecular targeted therapies to improve outcome of cer¬ 
vical cancer patients. 131 The c-erbB-2 proto-oncogene, also 
called HER-2/neu, is located on Chromosome 17q21 which 
encodes 185kDa transmembrane glycoprotein with tyrosine 
kinase activity. Overexpression leads to constitutive acti¬ 
vation of tyrosine kinase residues! 41 The epidermal growth 


factor receptor (EGFR/HER) family of receptors has been 
associated with aggressive biological behavior and meta¬ 
static potential! 51 The expression of HER family members 
in gynaecological cancers and their relationship with disease 
stage, grade and response to treatment controversial! 61 HER- 
2/neu expression is not limited to cervical cancers but is also 
seen in other tumors like breast, stomach, ovary, uterine se¬ 
rous endometrial carcinomas, colon, bladder, lung, head and 
neck and esophagus! 71 


MATERIALS AND METHODS 

A total of 50 cases of cervical tissue were obtained from 
October 2013 to October 2015. The study consists 10 cases 
(20%) of adenocarcinoma, 1 case (2%) of adenosquamous 
carcinoma, 4 cases (8%) of cervical intraepithelial neoplasia 
(CIN), 3 cases (6%) of chronic cervicitis, 2 cases (4%) of 
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chronic cervicitis with squamous metaplasia, and 30 cases 
(60%) of squamous cell carcinoma of cervix. Routine He¬ 
matoxylin and eosin stained slides were screened to obtain 
the best section for immunohistochemistry with HER-2/ 
neu antibody. 3-5 micron sections were cut on poly L-lysine 
coated slides. Antigen retrieval was done by heating the sec¬ 
tions in citrate buffer at pH 6.0 using microwave oven. 100 
pi prediluted primary antibody HER2/neu (Monoclonal, Im¬ 
munogen: A synthetic peptide corresponding to residues near 
the C-terminus of human HER2, Clone: EP1045Y, Species: 
Rabbit, Ig class: IgG, Protein Cone.: 50mg/ml, Catalog no.: 
AN471-5ME, BioGenex, USA) were applied so as to cover 
the tissue sections. Standard Streptovidin-biotin peroxidase 
method is used. A golden brown membrane and cytoplasmic 
staining was taken as a positive reaction. 

Intensity of HER-2/neu expression was graded according 
to the 2014 ASCO/CAP guidelines™ as complete intense 
circumferential membrane staining within >10% of tumor 
cells (3+); circumferential staining that is incomplete and/ 
or weak/moderate within >10% of tumor cells or complete 
intense circumferential membrane staining within <10% of 
tumor cells (2+); membrane staining that is incomplete and 
is faint/barely perceptible and within >10% of tumor cells 
(1+) and no staining is observed or shows membrane stain¬ 
ing that is incomplete and is faint/barely perceptible and 
within <10% of tumor cells (0). Statistical analysis of data 
was performed using Fischer’s Exact Test. P value <0.05 was 
taken as statistically significant. 


RESULTS 

Out of 50 cases, 27(54%) were negative, 12(24%) were hav¬ 
ing 1+ positivity HER-2/neu expression, 8(16%) were show¬ 
ing 2+ positivity HER-2/neu expression and 3(6%) were 
showing 3+ HER-2/neu expression. All chronic cervicitis 
cases, chronic cervicitis with squamous metaplasia cases, 
CIN cases and adenosquamous carcinoma case were nega¬ 
tive HER-2/neu immunostain [Table 1]. 

Out of 30 cases of Squamous Cell Carcinoma (SCC), 5 cases 
(16.66%) were well differentiated, 16 cases (53.33%) were 
moderately differentiated and 9 cases (30%) were poorly 
differentiated. Among 5 cases of well differentiated SCC, 

2 cases showed 1+ positivity [Figure 1] while remaining 

3 cases were negative. Out of 16 cases of moderately dif¬ 
ferentiated SCC, 4 cases showed 1+ positivity, another 4 
cases showed 2+ positivity [Figure 2], 2 cases showed 3+ 
positivity [Figure 3] and remaining 6 cases were negative. Out of 
9 cases of poorly differentiated SCC cases, 2 cases showed 
1+ positivity, 2 cases showed 2+ positivity, 1 case showed 
3+ positivity and remaining 4 cases were negative. Overall it 
was found that among 6 cases of SCC with 2+ positivity, 

4 cases were (66.66%) moderately differentiated and 2 


cases were (33.33%) poorly differentiated. Also out of 
3 cases of SCC with 3+ positivity, 2 cases were (66.66%) 
moderately differentiated and 1 case was (33.33%) poorly 
differentiated. However a statistically correlation was not es¬ 
tablished between grade of SCC and intensity of HER-2/neu 
staining (p-0.935) [Table 2]. 

Out of 10 cases of adenocarcinoma of cervix (ADC), 2 cases 
of well differentiated ADC showed 1+ positivity [Figure 4] 
and 3 cases were negative. Each 2 cases of moderately dif¬ 
ferentiated ADC showed 1+ and 2+ positivity [Figure 5] and 
remaining 1 case was negative. However significant correlation 
was not established between grade of adenocarcinoma and 
intensity of HER-2/neu staining (p-0.46). 

Out of 41 cervical carcinoma cases, 16 cases (39.02%) were 
under FIGO stage I, 12 cases (29.26%) were under FIGO 
stage II, 10 cases (24.39%) were under FIGO stage III and 
3 cases (7.31%) were under FIGO stage IV. Among the 16 
cases under stage IB, 6 cases showed 1+ positivity, 1 case 
showed 2+ positivity. 1 case under stage IIA was negative 
for HER-2/neu staining. Of the 11 cases under stage IIB, 3 
cases showed 1+ positivity, 4 cases showed 2+ positivity. 1 
case under stage IIIA showed 1+ positivity. Out of 8 cases 
under stage IIIB, 2 cases, 3 cases and 1 case showed 1+, 2+ 
and 3+ positivity respectively. Out of 3 cases, 2 cases under 
stage IV showed 3+ positivity. However, significant corre¬ 
lation between stage of cervical carcinoma and intensity of 
HER-2/neu staining was not established (p-0.073) [Table 3]. 

Among 41 cervical carcinoma cases, it was found that 17 
cases (41.46%) had no parametrial or lymph node involve¬ 
ment, 11 cases (26.82%) had only parametrial involvement 
and 13 cases (31.70%) had involvement of both lymph node 
and parametrium. On analyzing variation in intensity of 
HER-2 staining with lymph node and parametrial involve¬ 
ment, it was found that among 8 cases with 2+ positivity, 1 
case had no lymph node or parametrial involvement, 4 cases 
had only parametrial involvement and 3 cases showed both 
involvement. Out of 3 cases with 3+ positivity, all 3 cases 
had involvement of both. Even though cervical carcinoma 
cases with involvement of lymph node and parametrium 
showed stronger HER-2/neu staining, a significant con-ela¬ 
tion between these variables was not established (p-0.107) 
[Table 4], 

DISCUSSION 

Three cases of chronic cervicitis and two cases of chronic 
cervicitis with squamous metaplasia were studied in the 
present study. HER-2/neu staining was negative in all cases. 
Gupta et al [9] noticed out of 20 cases, most of the cases exhibit¬ 
ed no or faint (1+) staining, except one case of chronic cervicitis 
exhibited moderate (2+) intensity of staining. Cases of squamous 
metaplasia were negative for HER-2/neu expression. 
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Four cases of CIN were encountered in the present study. 
HER-2/neu positivity was not noted in all CIN cases. In 
contrast to present study HER-2/neu expression was noted 
in 37.5% of CIN cases by Li et al [10] while 60% of CIN 
cases showed HER-2/neu positivity in a study by Gupta et 
al. [91 Protrka et al 1111 reported HER-2/neu expression in 66% 
of CIN cases. Joseph et al [12] stated HER-2/neu positivity 
in 70% of CIN cases. The reason for discordance between 
studies could be due to the fact that less number of cases was 
analyzed in the present study. 

HER-2/neu expression was noticed in 23 cases (56%) of 
cervical carcinoma in present study. According to various 
studies expression of HER-2/neu in cervical carcinoma 
ranged from 12.1% to 100%. [9 ' 19] This variability may be 
possibly due to the difference in number of cases analyzed, 
variation in stage of tumor and in experimental procedure. 
Costa et al [13] stated HER-2/neu expression in 77% of cervi¬ 
cal carcinomas while Lakshmi et al [141 reported HER-2/neu 
expression in 96.8% of squamous cell carcinomas of cervix. 
Ndubisi et al [1SI observed HER-2/neu expression in 34 cases 
out of 150 (22%). 

In the present study, 10 cases of adenocarcinoma were 
analyzed. 2 cases of well differentiated adenocarcinoma 
showed 1+ positivity while each 2 cases of moderately dif¬ 
ferentiated adenocarcinoma showed 1+ and 2+ positivity. 
However a significant correlation was not established be¬ 
tween HER-2/neu expression and grade of adenocarcinoma 
(p-0.46). Similar to this study, Kihana et al, [16] Mandai et 
al [17] and Joseph etal [12] also did not find any relation between 
HER-2/neu expression and grade of adenocarcinoma. 

Squamous Cell Carcinoma belonging to moderately and 
poorly differentiated carcinomas showed 2+ and 3+ positiv¬ 
ity where as well differentiated carcinoma shows only 1 + 
positivity. Also among 3 cases with 3+ positivity 2 cases 
(66.66%) belonged to moderately differentiated carcinoma 
while remaining 1 case (33.33%) belonged to poorly differ¬ 
entiated carcinoma. But no correlation was established be¬ 
tween HER-2/neu expression and grade of SCC (p-0.935). 
Similar to the present study, Mandai et al, 1171 Ray et al [18] 
and Joseph etal [12] also did not find any correlation between 
HER-2/neu expression and grade of SCC. 

It was found that higher intensity of HER-2/neu expression 
among cases under stage III and IV. A statistically signifi¬ 
cant relationship was not established between HER-2/neu 
expression and stage of the tumor. Contrary to this Ndubisi 
et al [15] and Gupta et al [9] found a significant correlation 
between HER-2/neu expression and higher stage of cer¬ 
vical carcinoma. Ndubisi et al [15] had studied HER-2/neu 
expression in 150 cases of cervical carcinoma while Gupta 
et al [9] had analyzed 65 cases of cervical carcinoma. The 
confrontation between the present study and other studies 


could be due to the small number of cases analyzed in the 
present study. Similar to present study, Joseph et al [12] did not 
find any relation between HER-2/neu expression and higher 
stage of cervical carcinoma. Joseph et al [12] studied HER-2/ 
neu expression in 24 cases of cervical carcinoma. 

Mandai et al [171 and Yong et al [I9] analyzed HER-2/neu ex¬ 
pression in 39 and 74 cases of cervical adenocarcinoma 
respectively and reported that a significant correlation ex¬ 
isted between HER-2/neu expression and lymph node me¬ 
tastasis. Yong et al [19] found the expression of c-erbB-2 in 
34 cases. Gupta et al 191 analyzed HER-2 expression in 65 
cases of cervical carcinomas and stated that intensity of 
staining correlated with presence ofparametrial extension. 
The confrontation between the present study and the above 
mentioned studies could be due to the less number of cases 
analyzed. Similar to our present study, Joseph et al [12] did 
not find any relation between HER-2/neu expression with 
parametrium and lymph node involvement. 

Lakshmi et al [i4] and Gupta et al 191 reported gradual progres¬ 
sion in HER-2/neu expression frompremalignant to malignant. 
Overall squamous cell carcinomas showed a significantly 
stronger staining (3+) with HER-2/neu. Gupta et al [9] also 
reported a significantly higher expression of HER-2/neu in 
squamous carcinoma of cervix. As stronger HER-2/neu ex¬ 
pression was noted among higher stage tumors and those 
with parametrial and lymph node involvement it can be as¬ 
sumed that HER-2/neu expression in cervical carcinomas is 
a poor prognostic factor. In the present study, HER-2/neu 
expression did not correlate significantly with grade of the 
tumor, stage at presentation or with presence of parametrial/ 
lymph node involvement. 


CONCLUSION 

Incidence of HER-2/neu expression in cervical cancer sug¬ 
gests the role of this gene in tumor genesis. A statistically 
significant correlation was not established between HER-2/ 
neu expression and various parameters that were analyzed 
namely stage of tumor, grade of tumor and presence of lymph 
node and parametrial extension. Detailed study of various 
factors associated with HER-2/neu over expression and its 
positivity rates in cervical tumors is required to enrich our 
knowledge concerning the role of Her-2/neu in path physi¬ 
ology of malignancy, response to treatment and promise of 
monoclonal antibody therapy as well as other approaches. 
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Table i: Relation of HER-2 expression with histological subtypes 



tive % 

1+ 

% 

HER-2/neu expres 

2+ % 

sion 

3 + 

% 

Total % 

Adenocarcinoma 

4 

40 

4 

40 

2 

20 

0 

0 

IO IOO 

Adenosquamous carcinoma 

i 

IOO 

0 

0 

O 

0 

0 

0 

1 IOO 

CIN 

4 

IOO 

0 

0 

O 

0 

0 

0 

4 100 

Chronic Cervicitis 

3 

IOO 

0 

0 

O 

0 

0 

0 

3 IOO 

Chronic Cervicitis with Squamous 


IOO 

0 

0 

O 

0 

0 

0 

2 IOO 

Metaplasia 


Squamous Cell Carcinoma 

13 

43-3 

8 

26.6 

6 

20 

3 

10 

30 IOO 
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Table 2: HER-2/neu expression in various grades of Squamous Cell Carcinoma of cervix 


Grade 

Negative % 

1+ 

% 

2+ 

% 

3+ 

% 

Total 

% 

Well 

Differentiated 

3 

60 

2 

40 

O 

O 

O 

O 

5 

IOO 

Moderately differentiated 

6 

37-5 

4 

25 

4 

25 

2 

12.5 

16 

IOO 

Poorly 

Differentiated 

4 

44-44 

2 

22.22 

2 

22.22 

1 

11.11 

9 

IOO 


Table 3: 

HER-2/neu expression among Cervical Carcinoma 

cases under various 

FIGO stages 



Stage 

Negative % 

1+ 

% 

HER- 2 /neu expression 

2 + % 

3+ 

% 

Total 

% 

IA 

O 

O 

O 

O 

O 

O 

O 

O 

O 

O 

IB 

9 

56.25 

6 

37-5 

1 

6.25 

O 

O 

r 6 

IOO 

IIA 

1 

IOO 

O 

O 

O 

O 

O 

O 

1 

IOO 

IIB 

4 

36.36 

3 

27.27 

4 

36.36 

O 

O 

11 

IOO 

IIIA 

1 

50 

1 

50 

O 

O 

O 

O 

2 

IOO 

IIIB 

2 

25 

2 

25 

3 

37-5 

1 

12-5 

8 

IOO 

IV 

1 

33-33 

O 

O 

O 

O 

2 

66.66 

3 

IOO 


Table 4: Correlation of HER-2/neu expression with lymph node and parametrial involvement 


Lymph node and Parametrium 
Involvement 

HER- 2 /neu expression 

Negative % 1 + 

% 

2+ 

% 

3+ 

% 

Total 

% 

Both Absent 

IO 

55-55 

6 

50 

1 

12-5 

O 

O 

17 

41.46 

Parametrium Alone 

4 

22.22 

3 

25 

4 

50 

O 

O 

11 

26.82 

Both Present 

4 

22.22 

3 

25 

3 

37-5 

3 

IOO 

13 

31.70 

Total 

18 

IOO 

12 

IOO 

8 

IOO 

3 

IOO 

41 

IOO 
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Figure 1: Photomicrograph of HER-2/neu antigen 1+ positivity for tumor cells in well differentiated squamous cell carcinoma. 
(HER-2/neu immunostain 400X). 



Figure 2: Photomicrograph of HER-2/neu antigen 2+ positivity for tumor cells in moderately differentiated squamous cell carci¬ 
noma. (HER-2/neu immunostain 400X). 
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Figure 3: Photomicrograph of HER-2/neu antigen 3+ positivity for tumor cells in moderately differentiated squamous cell carci¬ 
noma. (HER-2/neu immunostain 100X). 



Figure 4: Photomicrograph of papillary adenocarcinoma showing 1+ positivity of tumor cells for HER-2/neu. (HER-2/neu im¬ 
munostain 400X). 
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Figure 5: Photomicrograph of HER-2/neu antigen 2+ positivity for tumor cells in moderately differentiated adenocarcinoma. 
(HER-2/neu immunostain 400X). 
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